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Context
• Cork oak (Mediterranean 
basin distribution)
• NWFP: cork
• Minimum period 
between cork extraction: 
9 years
• Diversity of products 
(cork stoppers are the 
main one)
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Research question
Are climate conditions (and other factors) 
affecting all trees in the same way?
Methodology
• The complex interactions existing between the variables
considered are difficult to account for using more frequent
statistical approaches (e.g. ordinary least squares regression).
• Quantile regression, instead, aims at the estimation of the
conditional mean of the response variable given certain values of
the predictor variables, focus at estimating different quantiles of
the response variable.
Qτ(yi) = β0(τ) + β1(τ)xi1 + … + βp(τ)xip, (i = 1, …, n)
where yi is the i observation of the response variable cgi,
Qτ is the quantile level τ, β0(τ), β1(τ), … βp(τ) are the p
quantile level τ model parameters, and xip are the p
independent variables included in the model.
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Mapping the percentage of cork suitable for cork stopper
Threshold for cork caliper that allows the material to be used
for cork stopper production: 30.7 mm to 46.1 mm.
Mapping the percentage of cork suitable for cork stopper
Steps:
1. Establishment of a national 1x1 km2 grid
2. Estimation of values for the 9 deciles of each point of the
grid
3. Location, for each point of the grid, of the lower (Dl) and
higher (Dh) decile, that equals the 30.7 mm and 46.1 mm
values
4. Estimation of the percentage of cork production that is
suitable for cork stopper production: PRollable = Dh – Dl
Mapping the percentage of cork suitable for cork stopper
• Map made with precipitation and
temperature values from the 30 years
average (1971 – 2000)
• Large variation of values: 20% to 60%
• Higher values in coastal areas
• In accordance to the map for site index
distribution from the species
• Limitation: soil info missing (next step)
Mapping cork caliper in Portugal 
using percentile regression
Joana Paulo*, Paulo Firmino, Sónia Faias, Margarida Tomé
Thank you!
